Comparative metabolism and DNA binding of 1-, 2-, and 4-nitropyrene in rats.
The metabolism and DNA binding studies of mono-NP isomers under identical conditions were conducted, as an initial investigation, in order to provide an understanding for the higher carcinogenic activity of 4-NP in the rat mammary gland. Urinary and fecal excretion patterns of 4-NP and 1-NP 24 h following administration to female CD rats (i.p.; 24 mg/kg body weight; 1.55 mCi/rat) were similar but higher than those of 2-NP. The identified metabolites were formed via nitroreduction and ring oxidation pathways. Neither the excretion patterns nor the nature of the metabolites readily explained why the mammary tumorigenic activity of these three isomers varied. Although overall levels of mono-NP bound to liver DNA did not account for the observed differences in the biological activity, further HPLC analysis of the liver DNA hydrolysates showed that only 4-NP had yielded putative multiple DNA adducts; none were detected in the case of 1-NP and 2-NP. 1-, 2-, and 4-NP were found to bind to mammary DNA at levels of 0.6, 0.3, and 2.1 pmol/mg DNA, respectively. The structure of DNA adducts in the mammary gland and in the liver of female CD rats following the i.p. administration of 4-NP has not been identified. Collectively, the results of this preliminary study indicate that the difference in levels of DNA binding in the mammary gland in vivo may reflect why 4-NP has higher carcinogenic activity.